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(54) CROSSLINKED RESIN COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a crosslinked resin composition having excellent flexibility, high strength and excellent 
compressive residual strain by dynamically crosslinking a resin composition containing an olefinic resin, ethylene-a-olefinic 
copolymer rubber, a hydrogenated aromatic vinyl-conjugate diene compound block copolymer and a mineral oil with an organic 
peroxide. 

SOLUTION: This crosslinked resin composition is obtained by dynamically crosslinking a resin composition containing (A) 5- 
1 5wt.% of an olefinic resin, (B) 5-50wt.% of ethylene-a-olefinic copolymer rubber, (C) 2-30wt.% of a hydrogenated aromatic 
vinyl -conjugate diene compound block copolymer having >1 50,000 number - average molecular weight and (D) 20-80wt.% of a 
mineral oil. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bridge formation resin constituent obtained by carrying out dynamic bridge formation of the resin constituent 
containing (following A) 5-1 5 % of the weight, (B)5-50 % of the weight (O2-30 % of the weight and (D)20-80 % of the weight with 
organic peroxide. 

(A): olefin system resin — (B):ethylene-a!pha olefin system copolymer (rubber C):with a number average molecular weight of 
1 50000 or more block-copolymer [ hydrogenation aromatic series vinyl -conjugated diene compound ] (D): — straight mineral oil 
[claim 2] The bridge formation resin constituent according to claim 1 whose (A) is polypropylene. 

[Claim 3] The bridge formation resin constituent according to claim 1 whose (B) is ethylene-alpha olefin copolymer rubber or 
ethylene-alpha olefin-disjugate diene interpolymer rubber. 

[Claim 4] The bridge formation resin constituent according to claim 1 whose alpha olefin of (B) is a propylene. 

[Claim 5] The bridge formation resin constituent according to claim 1 whose (C) is a with a number average molecular weight of 

1 50000 or more hydrogenation styrene-butadiene block copolymer. 

[Claim 6] The bridge formation resin constituent according to claim 1 whose rate of hydrogenation of (C) is 50% or more. 
[Claim 7] The bridge formation resin constituent according to claim 1 whose (D) is paraffin series straight mineral oil. 
[Claim 8] ASTM Bridge formation resin constituent according to claim 1 whose Shore A degree of hardness measured based on 
D2240 is 50 or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a bridge formation resin constituent. Furthermore, in detail, this invention is a 
bridge formation resin constituent obtained by carrying out dynamic bridge formation of the resin constituent containing olefin 
system resin, ethylene-alpha olefin system copolymer rubber, a hydrogenation aromatic series vinyl-conjugated diene compound 
block copolymer, and straight mineral oil with organic peroxide, and relates to the bridge formation resin constituent which is 
excellent in flexibility, and moreover has high intensity, and was excellent in the compression set 
[0002] 

[Description of the Prior Art] The so-called thermoplastic elastomer (TPE) containing an olefin system resinous principle and a 
rubber component is widely used taking advantage of the description of excelling in thermal resistance, cold resistance, 
weatherability, and chemical resistance. It was what it is hard to say that conventional thermoplastic elastomer is in the level 
which should be satisfied in all the points of flexibility, reinforcement, and a compression set although the demand level over 
flexibility, reinforcement, and a compression set is becoming altitude increasingly in recent years on the other hand. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to solve in view of this present 
condition is a bridge formation resin constituent obtained by carrying out dynamic bridge formation of the resin constituent 
containing olefin system resin, ethylene-alpha olefin system copolymer rubber, a hydrogenation aromatic series vinyl-conjugated 
drene compound block copolymer, and straight mineral oil with organic peroxide, and consists in the point of offering the bridge 
formation resin constituent which is excellent in flexibility, and moreover has high intensity, and was excellent in the 
compression set. 
[0004] 

[Means for Solving the Problem] That is, this invention relates to the bridge formation resin constituent obtained by carrying out 
dynamic bridge formation of the resin constituent containing (following A) 5-15 % of the weight, (B)5-50 % of the weight, (C)2-30 
% of the weight, and (D)20-80 % of the weight with organic peroxide. 

(A): olefin system resin — (B):ethylene-alpha olefin system copolymer (rubber C):with a number average molecular weight of 
1 50000 or more block-copolymer [ hydrogenation aromatic series vinyl-conjugated diene compound ] (D): — straight mineral oil 
[0005] 

[Embodiment of the Invention] The (A) component of this invention is olefin system resin. As olefin system resin, a copolymer 
with two or more alpha olefins has polypropylene or a propylene, and a desirable carbon number. A carbon number is raised, for 
example for ethylene, 1-butene, 1-pentene f a 3-methyM-butene, 1-hexene f 1-decene, 3-methyl-1-pentene, 4-methyl-1- 
pentene, 1-octene, etc. as two or more alpha olefins. The melt flow rates of olefin system resin are usually 0.1-1 OOg / 10 
minutes, and are the range for 0.5-50g / 1 0 minutes preferably. 

[0006] The (B) component of this invention is ethylene-alpha olefin system copolymer rubber, and can specifically raise 
ethylene-alpha olefin copolymer rubber and ethylene-alpha olefin-disjugate diene interpolymer rubber. 

[0007] As the above-mentioned alpha olefin, a propylene, 1-butene, 1-pentene, 1-hexene, 4-methyM-pentene, 1-octene, 1- 
decene, etc. are raised, for example, and a propylene is desirable especially. Moreover, as nonconjugated diene, 1 and 4- 
hexadiene, a dicyclopentadiene, 5-ethylidene-2-norbornene, etc. are raised, for example. 

[0008] The ratios (weight ratio) of the ethyl ene/alpha olefin in (B) are usually 90 / 10 - 30/70. The contents of the 
nonconjugated diene in the case of using ethylene-alpha olefin-disjugate diene interpolymer rubber are usually 5-40 in the iodine 
number. In addition, ethylene-alpha olefin copolymer rubber and ethylene-alpha olefin-disjugate diene interpolymer rubber may 
be mixed and used. In addition, any of oil extended rubber and non-oil-extended rubber are sufficient. In addition, the content of 
the extender oil in the case of using oil extended rubber is the usual 20 - 200 weight section per copolymer rubber 100 weight 
section. 

[0009] As a desirable example of ethylene-alpha olefin system copolymer rubber, the weight ratio of ethylene/propylene can fry 
the ethylene-propylene copolymer rubber of 85 / 1 5 - 45/55. 

[0010] The thing of 10-350 is desirable still more desirable, and the 100-degree C Mooney viscosity (ML1+4 100 degree C) of 
ethylene-alpha olefin system copolymer rubber is 30-300. When too little [ this Mooney viscosity ], it may be inferior to a 
mechanical strength, and on the other hand, when this Mooney viscosity is excessive, the appearance of mold goods may be 
spoiled. 

[001 1] The (C) component of this invention is a with a number average molecular weight of 1 50000 or more hydrogenation 
aromatic series vinyl-conjugated diene compound block copolymer. 

[0012] As aromatic series vinyl, styrene, alpha methyl styrene, tertiary butyl styrene, p-methyl styrene, vinyltoluene, etc. can be 
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raised, and styrene is desirable. 

[0013] As conjugated diene, a butadiene, an isoprene, 1,3-pentadiene, 2,3-dimethyM,3-butadiene, etc. can be raised, and a 
butadiene and an isoprene are desirable. 

[0014] They are 150000 or more number average molecular weight of (C). The value of a compression set becomes it large that 
number average molecular weight is less than 1 50000. 

[0015] It is 80% or more that the rate of hydrogenation of (C) is 50% or more desirable still more preferably. If the rate of 
hydrogenation is too low, weatherability and heat-resistant aging nature may get worse. In addition, the rate of hydrogenation 
means the rate that hydrogenation of the ethylene nature double bond was carried out. 
[0016] (C) Commercial applicable elegance can be used as a component. 

[001 7] The (D) component of this invention is straight mineral oil, and the aroma system usually blended with rubber, a 
naphthene, and paraffin series straight mineral oil are raised. Especially, paraffin series straight mineral oil is desirable. 
[0018] The content of each above-mentioned component in this invention (A)5-15 % of the weight, (B)5-50 % of the weight, (C) 
It is 2 - 30 % of the weight, and (D)20-80 % of the weight, and they are (A)8-12 % of the weight, (B)25-40 % of the weight, (C)4- 
20 % of the weight and (D)40-70 % of the weight preferably (however, it may be (A)+(B)+(C)+(D) =100 % of the weight.). . The 
amount of (B) at the time of using oil extended rubber as (B) is based on the amount of only the polymer component which does 
not contain extender oil. (A) A fluidity falls as too little [ a component ], a moldability worsens, on the other hand, it is hard in 
the (A) component being excessive, and flexibility is lost. (B) It is hard in too little [ a component ], flexibility is lost, on the other 
hand, a fluidity falls that the (B) component is excessive, and a moldability worsens. (G) Aggravation of flexibility and a strong fall 
arise as too little [ a component ], and, on the other hand, thermal resistance worsens that the (C) component is excessive. (D) 
A fluidity and flexibility worsen as too little [ a component ], on the other hand, carry out bleeding to the (D) component being 
excessive on a front face, and tuck nature occurs. In addition, the amount of each component in the case of mixing and using 
two or more sorts into each component is based on the total quantity. 

[0019] The bridge formation resin constituent which is the last specified substance of this invention carries out dynamic bridge 
formation of the resin constituent containing each above-mentioned component with organic peroxide, and is obtained. That is, 
for example, the (B) component and the (C) component are kneaded using a Banbury mixer etc., and a resin constituent is 
obtained by adding the (A) component and the (D) component further, and carrying out melting kneading. Furthermore, it can 
consider as a bridge formation resin constituent by adding organic peroxide to this constituent that carried out melting kneading, 
and performing dynamic bridge formation. Dialkyl peroxide etc. can be used as organic peroxide. In addition, additives, such as 
inorganic fillers, such as talc and a calcium carbonate, a flame retarder, lubricant, an antistatic agent, a heat-resistant stabilizer, 
an antioxidant, and a release agent, a pigment, etc. may be used if needed at the time of the above-mentioned kneading. 
[0020] According to this invention, it is ASTM. The Shore A degree of hardness measured based on D2240 can obtain the bridge 
formation resin constituent excellent in the flexibility or less of 50. 
[0021] 

[Example] Next, an example explains this invention. 

[0022] Combination of one to example 1 and example of comparison 2 table 1 was kneaded using the Banbury mixer, the N and 
N'-n-phenylene bismaleimide which is 2, the 5-dimethyl -2, 5-screw (tert-butyl peroxide) hexyl, and the bridge formation 
assistant which are a cross linking agent further was added and kneaded, dynamic bridge formation was performed, and the 
thermoplastics elastomer constituent was obtained. The obtained thermoplastics elastomer was processed into the plate with a 
thickness of 2mm with the injection molding machine. The processed plate was pierced and physical-properties measurement 
was performed. Breaking strength and elongation are JIS. It measured based on K6301 (a No. 3 dumbbell, speed-of-testing 200 
mm/min). It also sets to tearing strength and is JIS. It measured based on K6301 (JIS B mold speed-of-testing 200 mm/min). 
Moreover, it also sets to a compression set and is JIS. It measured based on K6301. 

[0023] A result shows the following thing. All the examples that satisfy the conditions of this invention show the flexibility which 
should be satisfied, reinforcement, and a compression set. On the other hand, the example 1 of a comparison and the example 2 
of a comparison which did not use with a molecular weight of 1 50000 or more SEBS are inferior to reinforcement and a 
compression set in each. 
[0024] 
[Table 1] 

A n example The example of a comparison The example of a comparison 112 Combination wt 

(A) PP 8 <- <- (B) Oil exhibition EPDM 44 <- <- (C) SEBS-119 0 0 SEBS-20 19 0 SEBS-3 0 019 (D) Straight mineral oil 29 <- 
<- Bridge formation assistant 0.4 <-<- Cross linking agent 0.16 <-<- Evaluation Degree of hardness shoreA 39 3438 Breaking 
strength kg/cm226.5 23.6 23.7 Elongation-after-fracture % 573 475 569 tearing strength kg/cm 13.6 14.1 12.1 Compression set % 

38.6 81.4 90.2 Tuck nature O O x [0025] PP: Polypropylene (melt flow rate =5.0, a butene 

content = 22%) 

Oil exhibition EPDM: Ethylene-propylene-5-ethylidene-2-norbornene copolymer rubber (ethylene / propylene weight ratio = 
72/28, iodine number =12, ML1+4 100 degree-C=53, ******=100phr ) 

SEBS-1: SEBS (a hydrogenation styrene-butadiene block copolymer, 33% of styrene contents) of number average molecular 
weight 1 74000 and 99.9% of rates of hydrogenation 

SEBS-2: SEBS (30% of styrene contents) of the number-average-molecular-weight molecular weight 70000 and 99.9% of rates 
of hydrogenation 

SEBS-3: SEBS (30% of styrene contents) of number average molecular weight 49000 and 99.9% of rates of hydrogenation 
Straight mineral oil: Paraffin series process oil ("PW-90" by Idemitsu Kosan) 
Bridge-formation assistant: SUMIFAIN BM (Sumitomo Chemical Co., Ltd. make) 
Cross linking agent SAMPEROKKUSU YPO (product made from 3 ****** Co.) 
Tuck nature: O (with no tuck nature) x (those with tuck nature) 
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[0026] 

[Effect of the Invention] It is the bridge formation resin constituent obtained by this invention by carrying out dynamic bridge 
formation of the resin constituent containing olefin system resin, ethylene-alpha olefin system copolymer rubber, a 
hydrogenation aromatic series vinyl-conjugated diene compound block copolymer, and straight mineral oil with organic peroxide, 
and the bridge formation resin constituent which is excellent in flexibility, and moreover has high intensity, and was excellent in 
the compression set was able to be offered as explained above. 



[Translation done.] 



http://www4jpdljpo.gojp/cgi-bin/tran_web_cgLejje 



2004/06/09 



